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Title 
Association of the built environment with physical activity in children and adolescents in Africa: a 
systematic review protocol 
Review objective 
The objective of this systematic review is to summarize the association of the built environment with 
physical activity in children and adolescents in Africa. 
Abstract 
Objective: The objective of this systematic review is to summarize the association of the built 
environment with physical activity in children and adolescents in Africa. 
Introduction: Physical activity offers immense benefits to children and adolescents. Some built 
environment constructs such as the availability of parks and street connectivity have been identified to 
facilitate physical activity in children and adolescents, these evidence have however come from 
developed countries. This review will present evidence from Africa on the built environment constructs 
that facilitate physical activity in children and adolescents. 
Inclusion criteria: This review shall include quantitative studies that have built environment constructs 
as one of their exposure variables and physical activity as one of their outcomes done in children and 
adolescents aged 5 to 19 years residing in Africa. 
Methods: A systematic search of the MEDLINE, EMBASE, Web of Science and other databases will be 
conducted to locate both published and unpublished studies. There will be no date or language 
restrictions. Titles abstracts and full text of articles retrieved from the search will be screened and read 
by two reviewers independently for eligibility; Included articles will be critically appraised independently 
by two reviewers. Data extraction will be done in two phases, first for data specific information regarding 
the study characteristics and secondly specific study findings will be extracted. Meta-analysis will be 
used to synthesize the findings from the studies; however, where this is not possible a narrative 
synthesis will be performed. 
Systematic Review registration number: CRD42019133324  
Introduction 
Physical activity in children and adolescents 
The World Health Organization (WHO) recommends that children and adolescents should accumulate 
at least 60 minutes of moderate-to-vigorous-intensity physical activity (MVPA) daily.1 Engaging in 
regular physical activity offers substantial numerous short and long-term health benefits to children and 
adolescents.2-4 It helps in building strong bones and improves muscular fitness, thereby enhancing their 
body composition.1,4 It improves their cardiorespiratory fitness, metabolic health, mental health, 
cognition and psychosocial wellbeing.5-10 Physical activity also reduces adiposity and stress levels in 
children and adolescents.11,12 Physically active children and adolescents are more likely to become 
physically active adults,13 this underscores the importance of physical activity during childhood and 
adolescence.11 Physical activity is an effective measure for preventing diseases in children and 
adolescents across all ethnic and socioeconomic subgroups.3 In spite of the benefits accrued from 
being physically active, MVPA levels among children and adolescents globally are typically lower than 
recommended. Existing evidence from a worldwide study indicates that MVPA begins to decline from 
approximately 5 years of age in children,14 and as low as 20% of adolescents appear to meet the MVPA 
recommendation.14-16  
The role of the built environment in physical activity in children and adolescents 
The built environment refers to the surroundings created by humans and used for human activity.17 It 
has the potential to change the physical activity levels of a larger population of children and adolescents 
compared to behavioral interventions that are usually aimed at a smaller portion of a population.18 Thus, 
it is identified as an important driver of children’s and adolescents’ physical activity levels.19,20  The built 
environment constructs, such as availability of and access to parks, higher street connectivity, lower 
levels of crime and the aesthetic qualities of neighborhoods, have been positively associated with 
physical activity levels in children and adolescents.21-23 Parks have consistently shown significant 
positive associations with children’s and adolescents’ engagement in physical activities. When in close 
proximity to the home, parks are destinations that can be actively travelled to.18 
Four previous systematic reviews have assessed the association between the built environment and 
physical activity in children and adolescents, but these reviews have included studies conducted in 
high-income countries.2,20,24,25 These reviews indicate that there are variations in this association 
between children and adolescents. For example, the reviews demonstrate that some of the built 
environment constructs, such as recreation facilities, land-use mix and residential density show 
consistent positive associations with physical activity in adolescents but such consistency is not 
observed in children. A plausible explanation for the association seen in children is parental concerns 
about safety.  Concerns around safety may deter parents from allowing children to play outside or even 
actively commute even in walkable environments.20 Understanding the influence of the built 
environment on physical activity among children and adolescents is especially important because they 
have less autonomy in their behaviors and are more likely than adults to be influenced by the built 
environment.2,24 
The situation in Africa 
A comparative analysis of physical activity levels in adolescents across 16 African countries using the 
Global school-based student health survey (GSHS) reveals that only about 15% of adolescents in Africa 
meet the recommended level.26 Cross-national variations do exist between the countries, Beninese and 
Tanzanian adolescents were the most physically active (25.6% and 23.1%, respectively), while 
Sudanese and Zambians were the least (8.2% and 9.7%, respectively). The possible reasons for such 
country differences could be urbanization, as Sudan and Zambia have a higher gross national 
income(GNI) than Tanzania and Benin.27,28 Given the rapid urbanization occurring across Africa, 
physical inactivity in children and adolescents is likely to increase.29 Addressing these low physical 
activity levels in an increasingly urbanized world present opportunities to encourage the key foundations 
of habitual physical activity, such as walking, cycling and active play in children and adolescents.30  
Most of the nations in Africa are low- and middle-income countries. These nations have specific built 
environment features that include diverse terrains, land use, infrastructures, transportation and road 
designs, different from high-income countries.31 It appears that urban development in Africa has often 
resulted in the propagation of even fewer and less conducive spaces for outdoor physical activity.32 
While urbanization and shaping of the built environment have provided a number of socioeconomic 
benefits, they have also brought negative health consequences, particularly non-communicable 
diseases (NCDs).33,34 Children and adolescents are heavily impacted by NCDs. For example, 1.2 million 
people under the age of 20 years died of NCDs in 2002. Also, more than 25% of obese adolescents 
have signs of type 2 diabetes by the age of 15 years.35 In terms of health promotion and combating 
NCDs globally, children and adolescents from Africa are important targets because over 360 million 
Africans are between the ages of 5 and 19.36 Promoting physical activity is a public health priority 
included in the Global action plan for the prevention and control of NCDs 2013-2020.37 
Rationale for systematic review 
A number of studies have been conducted in Africa to assess the association of the built environment 
with physical activity in children and adolescents.22,31,38-40 In summary, findings from these studies 
reveal that (1) physical activity in children and adolescents is associated with residential density, street 
connectivity and traffic safety, (2) the association differs by gender and socioeconomic status and (3) 
parents’ perception of  the built environment is associated with children’s physical activity levels. A 
search in MEDLINE, EMBASE, JBI Database of Systematic Reviews and Implementation Reports and 
the Cochrane Library in August 2019 did not identify any systematic reviews or protocols on this topic. 
The aim of the systematic review is to summarize the, (1) built environment constructs that are 
associated with physical activity in children and adolescents in Africa, (2) the gender and socioeconomic 
differences in this association, and (3) parental influences on this association. This systematic review 
will help policymakers and health professionals to take necessary actions in improving inter-sectoral 
policies by identifying the built environment constructs that are associated with physical activity in 
children and adolescents. Evidence can be presented to transportation officials, city planners and other 
key stakeholders on what built environment construct can be invested in to facilitate habitual physical 
activity, thereby promoting and protecting health. 
Keywords 
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Inclusion criteria 
Participants 
This review will include studies conducted among children and adolescents (aged between 5 and 19 
years of age) residing in African countries or among people who have responsibility for them (such as 
their parents, guardians or teachers). Any setting, such as communities and schools, will be eligible. 
Age 5 years is taken as the lower limit because evidence suggests that MVPA begins to decline from 
approximately 5 years of age in children,14 and age 19 years is taken as the upper limit as it is consistent 
with the WHO’s cut-off for adolescence.41 If a study includes children, adolescents and adults, the study 
will be included if the mean age of the study participants is ≤ 19 years. Also, if the study findings are 
stratified by age, the association of the built environment with physical activity in children and 
adolescents will be extracted. If it is not possible to extract these findings, the study will be excluded. 
Exposure 
Built environment: this include variables, such as but not limited to, walkability, playground, traffic safety, 
residential density, land-use mix, green spaces and crime-related safety.  
Outcome 
This review will include studies that have physical activity in children and adolescents as one of the 
outcomes, measured either subjectively (reported) among them or by their parents, teachers or 
guardians who have responsibility for them or objectively among children and adolescents using 
accelerometers or pedometers. 
Exclusion criteria 
Children aged less than 5 years of age, 
 Adults aged 20 years and above, 
 Studies done outside of Africa 
Types of studies 
This review will include experimental, quasi-experimental and analytical observational study designs 
such as randomized controlled trials, non-randomized controlled trials, prospective and retrospective 
cohort studies, case-control studies and analytical cross-sectional studies. 
Methods 
The systematic review will adhere to the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) and Joanna Briggs Institute (JBI) systematic review of association methodology 
guidelines.42-45 
Search strategy 
The search strategy will aim to locate both published and unpublished studies. An initial limited search 
was carried out in MEDLINE to identify relevant articles. The text words contained in the titles and 
abstracts of relevant articles, and the index terms used to describe the articles were used to develop a 
full search strategy for MEDLINE (see Appendix I). The search strategy will be adapted for each 
included database in consultation with an information specialist/librarian. The reference lists of all the 
included studies and relevant systematic reviews will be screened for additional studies. The following 
databases will be searched for published studies: MEDLINE (1946-present), EMBASE (1980-present), 
CINAHL (1937-present), Web of Science (1900-present), PsycINFO (1806-present), Scopus (1788-
present), SPORTDiscus (EBSCO) (1892-present). The following sources will be searched for 
unpublished studies: WHOLIS, EthOS, OpenGrey and ProQuest Dissertations and Theses. No date or 
language restrictions will be applied, and translations will be sought where necessary. 
Study selection 
Following the search, all identified citations will be collated and uploaded into EndNote X8.2 (Clarivate 
Analytics, PA, USA), a reference management software.46 Subsequently, all the duplicate citations will 
be removed. Titles and abstracts will be screened for eligibility using the inclusion criteria by two 
reviewers independently (BA and RP/JLB/KC). Studies identified as potentially eligible or those without 
an abstract will have their full text retrieved and their details will be imported into the JBI’s software for 
the systematic review of the literature, a system for the unified management, assessment and review 
of Information (JBI SUMARI) (Joana Briggs Institute, Adelaide Australia).47 The full text of these studies 
will be assessed in detail against the inclusion criteria by two reviewers independently (BA and 
RP/JLB/KC). Full-text studies that do not meet the inclusion criteria will be excluded, and the reasons 
for exclusion will be reported. Any disagreements that arise between the two reviewers at each stage 
of the study selection process will be resolved through discussion or with a third reviewer (RP/JLB/KC) 
if a consensus is not reached. 
Assessment of methodological quality 
Included studies will be critically appraised, independently by two reviewers (BA and RP/JLB/KC) using 
the standardized critical appraisal tools incorporated within JBI SUMARI, as appropriate to the study 
designs.44,45 Any disagreements that arise will be resolved through discussion or with a third reviewer 
(RP/JLB/KC) if a consensus is not reached. The results of the critical appraisal will be reported in a 
table (separately for each study design) and in narrative form. All studies, regardless of the results of 
their methodological quality, will undergo data extraction and synthesis where possible. 
Data extraction 
Data will be extracted from papers included in the review using the standardized data extraction tool 
incorporated within JBI SUMARI,44,47 independently by two reviewers (BA and RP/JLB/KC). In the first 
phase of data extraction, specific information regarding the study characteristics will be extracted: study 
period, study design, location, population characteristics (including age and gender), inclusion and 
exclusion criteria, sample size, recruitment method, data collection procedure and tool, data analysis 
technique and authors’ conclusion. In the second phase of data extraction, specific study findings will 
be extracted: association between the built environment constructs and physical activity. Any 
disagreement that arises between the reviewers will be resolved through discussion or with a third 
reviewer (RP/JLB/KC) if a consensus is not reached. To request missing or additional data (where 
required), the corresponding author of the paper will be contacted two times through email. 
Data synthesis 
We will initially use a narrative synthesis approach to look systematically at the data to describe each 
study. Depending on the type of data, effect sizes will be expressed as either odd ratios (for 
dichotomous data) or weighted (standardized) mean differences (for continuous data) and their 95% 
confidence Intervals (CIs) will be calculated for analysis. Adjusted estimates will be used in preference 
to crude estimates. Where only raw data are presented, we will use this to estimate odd ratios for all 
study designs. Odd ratios and risk ratios will be pooled together and reported as pooled relative risks 
(RR) with 95% CI using random-effects meta-analysis models. Studies which report other measures of 
effect for binary outcomes, for example hazard ratios or incidence rate ratios will not be pooled with 
other measures of effect. Separate meta-analyses will be conducted for each built environment variable 
which assesses a different construct (e.g. walkability, residential density, land use mix, traffic safety). 
Investigations of heterogeneity and reporting biases 
Heterogeneity will be assessed by the I2. If data permit, we will explore reasons for heterogeneity using 
subgroup analyses based on age (children vs adolescents), gender, the ascertainment of physical 
activity (subjective vs objective), adjustment for confounders (adjusted vs crude estimates) and the built 
environment variables used in the study (e.g. walkability, residential density, land use mix, traffic safety). 
Also, where data permit, we will conduct sensitivity analysis by excluding poor methodological quality 
studies to assess the robustness of the conclusions. Statistical analysis will be performed using JBI 
SUMARI and Stata V 16 (StataCorp, College Station, TX, USA).47,48 Where there are at least 10 studies 
in the meta-analysis, we will assess for the presence of publication bias using funnel plots. Where 
statistical pooling is not possible, the findings will be presented in a narrative form including tables to 
aid in data presentation. 
Assessing certainty in the findings 
The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach for 
grading the quality of evidence will be used to determine the strength of evidence for each finding 
related to the categorization of built environment constructs,49 and reported within a summary of findings 
table. Findings will be initially ranked as low and will be downgraded to very low if there is evidence of 
any of the following - 1. Risk of bias, 2. Imprecision, 3. Inconsistency of evidence, 4. Indirectness, 5. 
Publication Bias. We will upgrade further based on the magnitude of association, evidence of a dose-
response relationship and where all plausible residual confounders or biases would reduce the 
demonstrated effect, or suggest a spurious effect when the results shows no effect. We will follow the 
below-mentioned summary (Table 1) to evaluate the quality of evidence: 
Insert Table 1 
Three reviewers (BA, RP/JLB/KC) will be involved in this process. 
Conflict of interest 
The authors declare no conflict of interest 
Funding 
BA is a PhD student, funded by the University of Nottingham Vice Chancellor Scholarship for Research 
Excellence. This systematic review is part of her PhD project.  
References 
1. Global strategy on diet, physical activity and health [Internet].  World Health Organization. 2019 
[cited 2019 January 25]. Available from: 
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/ 
2. Ding D, Sallis JF, Kerr J, Lee S, Rosenberg DE. Neighborhood environment and physical 
activity among youth: a review. Am J Prev Med. 2011;41(4):442-55. 
3. Tremblay MS, LeBlanc AG, Kho ME, Saunders TJ, Larouche R, Colley RC, et al. Systematic 
review of sedentary behaviour and health indicators in school-aged children and youth. Int J Behav Nutr 
Phys Act. 2011;8(1):98-119 
4. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U. Global physical activity 
levels: surveillance progress, pitfalls, and prospects. Lancet. 2012;380(9838):247-57. 
5. Bharath LP, Choi WW, Cho JM, Skobodzinski AA, Wong A, Sweeney TE, et al. Combined 
resistance and aerobic exercise training reduces insulin resistance and central adiposity in adolescent 
girls who are obese: randomized clinical trial. Eur J Appl Physiol. 2018;118(8):1653-60. 
6. McMurray RG, Harrell JS, Bangdiwala SI, Bradley CB, Deng S, Levine A. A school-based 
intervention can reduce body fat and blood pressure in young adolescents. J Adolesc Health. 
2002;31(2):125-32. 
7. Menezes AM, Wehrmeister FC, Muniz LC, Perez-Padilla R, Noal RB, Silva MC, et al. Physical 
activity and lung function in adolescents: the 1993 Pelotas (Brazil) birth cohort study. J Adolesc Health. 
2012;51(6 Suppl):S27-31. 
8. Asare M, Danquah SA. The relationship between physical activity, sedentary behaviour and 
mental health in Ghanaian adolescents. Child Adolesc Psychiatry Ment Health. 2015;9(1):11-18 
9. Eime RM, Young JA, Harvey JT, Charity MJ, Payne WR. A systematic review of the 
psychological and social benefits of participation in sport for children and adolescents: informing 
development of a conceptual model of health through sport. Int J Behav Nutr Phys Act. 2013;10(1):98-
118. 
10. Esteban-Cornejo I, Tejero-Gonzalez CM, Sallis JF, Veiga OL. Physical activity and cognition in 
adolescents: A systematic review. J Sci Med Sport. 2015;18(5):534-9 
11. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H. Benefits and environmental determinants of 
physical activity in children and adolescents. Obes Facts. 2012;5(4):597-610. 
12. Twisk JW. Physical activity guidelines for children and adolescents: a critical review. Sports 
Med. 2001;31(8):617-27. 
13. Telama R, Yang X, Viikari J, Välimäki I, Wanne O, Raitakari O. Physical activity from childhood 
to adulthood: a 21-year tracking study. Am J Prev Med. 2005;28(3):267-73. 
14. Reilly JJ. When does it all go wrong? Longitudinal studies of changes in moderate-to-vigorous-
intensity physical activity across childhood and adolescence. J Exerc Sci Fit. 2016;14(1):1-6. 
15. Harding SK, Page AS, Falconer C, Cooper AR. Longitudinal changes in sedentary time and 
physical activity during adolescence. Int J Behav Nutr Phys Act. 2015;12(1):44-50. 
16. Mitchell JA, Pate RR, Dowda M, Mattocks C, Riddoch C, Ness AR, et al. A prospective study 
of sedentary behavior in a large cohort of youth. Med Sci Sports Exerc. 2012;44(6):1081-7. 
17. Gascon M, Vrijheid M, Nieuwenhuijsen MJ. The built environment and child health: an overview 
of current evidence. Curr Environ Health Rep. 2016;3(3):250-7. 
18. Hinckson E, Cerin E, Mavoa S, Smith M, Badland H, Stewart T, et al. Associations of the 
perceived and objective neighborhood environment with physical activity and sedentary time in New 
Zealand adolescents. Int J Behav Nutr Phys Act. 2017;14(1):145-59. 
19. Harrison F, Burgoine T, Corder K, van Sluijs EM, Jones A. How well do modelled routes to 
school record the environments children are exposed to?: a cross-sectional comparison of GIS-
modelled and GPS-measured routes to school. Int J Health Geogr. 2014;13(1):5-16. 
20. McGrath LJ, Hopkins WG, Hinckson EA. Associations of objectively measured built-
environment attributes with youth moderate–vigorous physical activity: a systematic review and meta-
analysis. Sports Med. 2015;45(6):841-65. 
21. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW, et al. Correlates of physical 
activity: why are some people physically active and others not? Lancet. 2012;380(9838):258-71. 
22. Uys M, Broyles ST, Draper C, Hendricks S, Rae D, Naidoo N, et al. Perceived and objective 
neighborhood support for outside of school physical activity in South African children. BMC Public 
Health. 2016;16(1):462-80. 
23. Oreskovic NM, Perrin JM, Robinson AI, Locascio JJ, Blossom J, Chen ML, et al. Adolescents’ 
use of the built environment for physical activity. BMC Public Health. 2015;15(1):251-59. 
24. Ferreira I, Van Der Horst K, Wendel‐Vos W, Kremers S, Van Lenthe FJ, Brug J. Environmental 
correlates of physical activity in youth–a review and update. Obes Rev. 2007;8(2):129-54. 
25. Masoumi HE. Associations of built environment and children's physical activity: a narrative 
review. Rev Environ Health. 2017;32(4):315-31. 
26. Darfour-Oduro SA, Buchner DM, Andrade JE, Grigsby-Toussaint DS. A comparative study of 
fruit and vegetable consumption and physical activity among adolescents in 49 low-and-middle-income 
countries. Sci Rep. 2018;8(1):1623-34. 
27. Peltzer K. Leisure time physical activity and sedentary behavior and substance use among in-
school adolescents in eight African countries. Int J Behav Med. 2010;17(4):271-8. 
28. World Bank country and lending groups [Internet]. The World Bank. 2019 [cited 2019 Jan 29]. 
Available from: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519 
29. Bickler SW, Wang A, Amin S, Halbach J, Lizardo R, Cauvi DM, et al. Urbanization in sub-
Saharan Africa: declining rates of chronic and recurrent infection and their possible role in the origins 
of non-communicable diseases. World J Surg. 2018;42(6):1617-28. 
30. Hills AP, Farpour-Lambert NJ, Byrne NM. Precision medicine and healthy living: The 
importance of the built environment. Prog Cardiovasc Dis. 2019;62(1):34-8. 
31. Oyeyemi AL, Ishaku CM, Deforche B, Oyeyemi AY, De Bourdeaudhuij I, Van Dyck D. 
Perception of built environmental factors and physical activity among adolescents in Nigeria. Int J Behav 
Nutr Phys Act. 2014;11(1):56-65. 
32. Smit W, Hancock T, Kumaresen J, Santos-Burgoa C, Sanchez-Kobashi Meneses R, Friel S. 
Toward a research and action agenda on urban planning/design and health equity in cities in low and 
middle-income countries. J Urban Health. 2011;88(5):875-85. 
33. Swaminathan S, Vaz M. Childhood physical activity, sports and exercise and noncommunicable 
disease: A special focus on India. Indian J Pediatr. 2013;80(1):63-70. 
34. Adlakha D, Hipp JA, Brownson RC. Adaptation and evaluation of the neighborhood 
environment walkability scale in India (NEWS-India). Int J Environ Res Public Health. 2016;13(4):401-
24. 
35. Proimos J, Klein JD. Noncommunicable diseases in children and adolescents. Pediatrics. 
2012;130(3):379-81. 
36. Noncommunicable diseases among young people in Africa [Intenet]. Population Reference 
Bureau. 2015 Apr 17 [cited 2019 Mar 24]. Available from: https://www.prb.org/ncd-risk-youth-africa-2/ 
37. Global action plan for the prevention and control of NCDs 2013-2020 [Internet]. World Health 
Organization. 2013 [cited 2019 February 6]. Available from: 
https://www.who.int/nmh/events/ncd_action_plan/en/  
38. Muthuri SK, Wachira L-JM, Onywera VO, Tremblay MS. Associations between parental 
perceptions of the neighborhood environment and childhood physical activity: results from ISCOLE-
Kenya. J Phys Act Health. 2016;13(3):333-43. 
39. De Wet N, Somefun O, Rambau N. Perceptions of community safety and social activity 
participation among youth in South Africa. PLoS One. 2018;13(5):e0197549. 
40. Larouche R, Mire EF, Belanger K, Barreira TV, Chaput J-P, Fogelholm M, et al. Relationships 
between outdoor time, physical activity, sedentary time, and body mass index in children: A 12-country 
study. Pediatr Exerc Sci. 2019;31(1):118-29. 
41. Adolescent health [Internet]. World Health Organization. 2019 [cited 2019 February 7]. 
Available from: https://www.who.int/maternal_child_adolescent/adolescence/en/. 
42. Joanna Briggs Institute reviewer's manual [Internet]. Joanna Briggs Institute. 2017 [cited 2019 
February 6]. Available from: https://reviewersmanual.joannabriggs.org/. 
43. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, et al. The PRISMA 
statement for reporting systematic reviews and meta-analyses of studies that evaluate health care 
interventions: explanation and elaboration. PLoS Med. 2009;6(7):e1000100. 
44. Moola S, Munn Z, Sears K, Sfetcu R, Currie M, Lisy K, et al. Conducting systematic reviews of 
association (etiology): The Joanna Briggs Institute's approach. Int J Evid Based Healthc. 2015; 
13(3):163-9. 
45. Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic 
reviews of observational epidemiological studies reporting prevalence and cumulative incidence data. 
Int J Evid Based Healthc. 2015;13(3):147-53. 
46. Endnote X8.2 Clarivate Analytics, PA, USA [Internet]. Endnote.2017 [cited 2019 January 29]. 
Available from: http://endnote.com/ 
47. Joanna Briggs Institute. The System for the Unified Management, Assessment and Review of 
Information (SUMARI). 2017 [cited 2019 February 6]. Available from: https://www.jbisumari.org/.  
48. Stata statistical software: release 15. College Station, TX [Internet]. StataCorp LLC. 2017 [cited 
2019 January 25]. Available from: https://www.stata.com/company/. 
49. Grading of recommendations assessment, development and evaluation (GRADE) [Internet]. 
GRADE. 2004 [cited 2019 February 20]. Available from: http://www.gradeworkinggroup.org/.  
Appendix I 
Search strategy for ovid MEDLINE 
1. exp Physical Fitness/ 
2. exp Running/ 
3. exp Walking/ 
4. exp Exercise/ 
5. exp Gardening/ 
6. exp Sports/ 
7. exp "Sports and Recreational Facilities"/ 
8. exp Dancing/ 
9. exp "Physical Education and Training"/ 
10. exp Motor Activity/ 
11. exp Yoga/ 
12. exp Fitness Centers/ 
13. exp "play and playthings"/ 
14. exp Recreation/ 
15. exp Sedentary Behavior/ 
16. (physical adj5 (fit* or train* or activit* or inactivit* or endur* or exercis*)).mp.  
17. ((leisure or fitness) adj5 (centre* or center* or facilit*)).mp. 
18. (swim*1 or swimming).mp.  
19. (exercis*3 adj5 aerobic).mp.  
20. (active adj (travel*4 or transport* or commut*)).mp.  
21. (exercise* or sport* or sedentariness).mp.  
22. (sedentary adj (lifestyle or behavio$r)).mp.  
23. ("use" adj3 stair*).ti,ab. 
24. or/1-23 
25. exp Child/ 
26. exp Adolescent/ 
27. exp Students/ 
28. exp Pupil/ 
29. exp Youth Sports/ 
30. exp Minors/ 
31. (boy or boys or boyhood).mp.  
32. girl*.mp. 
33. (child* or adolescen* or student* or minor* or kid* or teen* or preteen* or youth* or young* or 
juvenil*).mp.  
34. or/25-33 
35. exp Environment/ 
36. exp Built Environment/ 
37. exp Environment Design/ 
38. environment.mp. 
39. exp Residence Characteristics/ 
40. residenc*.mp. 
41. exp Crime/ 
42. street connectivity.mp. 
43. exp Parks, Recreational/ 
44. exp Public Facilities/ 
45. exp Bicycling/ 
46. exp Social Environment/ 
47. exp "Conservation of Natural Resources"/ 
48. exp City Planning/ 
49. built.ti,ab. 
50. communit*.ti,ab. 
51. exp Urban Health/ 
52. exp Cities/ 







60. land us*.ti,ab. 
61. (aesthetic* or esthetic*).ti,ab. 




66. (city or cities).mp. 
67. (park or parks or parkland or parklands).mp.  
68. playing field*.mp. 
69. open space*.mp. 
70. outdoor*.mp. 
71. walkability.mp.  
72. motor vehicle*.mp. 
73. railroads.mp. 
74. Automobile Driving/ 
75. transport*.ti,ab. 
76. commut*.ti,ab. 
77. (motoring or motorist*1).ti,ab. 




82. (speed hump*1 or speed bump*1).ti,ab. 
83. or/35-82 
84. Africa.hw,kf,ti,ab,cp. 
85. exp Africa/ 
86. exp Africa, Central/ 
87. exp Africa, Eastern/ 
88. exp Africa, Northern/ 
89. exp "Africa South of the Sahara"/ 
90. exp Africa, Southern/ 
91. exp Africa, Western/ 
92. exp South Africa/ 
93. sub-saharan africa.mp. 
94. (Algeria or Angola or Benin or Botswana or Burkina Faso or Burkina Fasso or Upper Volta or Burundi 
or Urundi or Cameroon or Cameroons or Cameron or Camerons or Cabo Verde or Central African 
Republic or Chad or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Cote 
d'Ivoire or Ivory Coast or Djibouti or Egypt or United Arab Republic or Equatorial Guinea or Eritrea or 
Ethiopia or Gabon or Gabonese Republic or Gambia or Ghana or Guinea or Guinea-Bissau or Kenya 
or Liberia or Madagascar or Malawi or Nyasaland or Mali or Mauritania or Mauritius or Agalega Islands 
or Morocco or Ifni or Mozambique or Namibia or Niger or Nigeria or Rwanda or Ruanda or Sao Tome 
or Seychelles or Sierra Leone or Somalia or South Africa or Sudan or Swaziland or Tanzania or Togo 
or Togolese Republic or Tunisia or Uganda or Zambia or Zimbabwe or Rhodesia).hw,kf,ti,ab,cp. 
95. or/84-94 
96. 24 and 34 and 83 and 95 
